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(54)CnOCOB M3rOTOBJlEHW51 JlEMHErOB 
(57) Abstract: 

Hcnojib30BaHnc: o6pa6oxKa MerannoB ^aaneHneM. b uacTHocra. o6pa6oTKa MeroflQM xojioahom 
nnacxwMccKOtt ^e<J)opMauwM. CymitocTb M3o6pereHHH: iraroTaannDaKxr adc j\erajm - Tpy6y h ooono^y ho 
Maxepna/ioB c paoraiMHbiM npeAenoM ynpyrocrw. Co6wpaiOT ynoMHiryrbie ^erajiM nyTeM ycraHOHKii Tpy6bi b 
oSonouKy c 3a3opoM. riocjie c6opKH nnacTMMecKoit Ae4>opMaijWM noAocpraioT ^erajih., H3roTOBJieHH>io K3 
tfcrajuia c MCHbnmM npeMenoM ynpyrocTH. 2 mjt. 



Description lOmrcainie H3o6percnHflI: 



M3o6peTeuMe otuocmtch k xojioahom o6pa6oTKe werajuioD rm acnmecRHM ^e<J>opMMpoDauiieM u mojkct 6wtl> 
McnojibOonaHO, HanpMMcp, jyifl narorotmejinn xieKiicpOB }\}\h uyjnwjxpou HiTaHJX)Bbix He4>T«Hbix Hacocoa. 

M3bcct€H cnoco6 w3roToancHiin Jieflnepoo. corjiamto KoropoMy TonKOcrcioia« Tpy6a BCTan/iHCTCB B 
o6ononxy c 3a3opoM |1| Me^ay Hapymnow noDepxiiocTbK) rpy6bi w BHyTpetoiew nonepxHocrbio o6qjiomkm 
MMeercH 3a3op. 

H ejjocT&TKOM npHBe^CHiioro cnoco6a nnrwiercn iiami^me 3a3opa M^mpy Tpyoon m o6oiio^koh, npMBOAHmero 
k cHMxeiam) jKecTKOcrw /leioiepa. a b hckotopbix cjiyMawx, iianpKMcp, npw wororoonei cvm L^iroag^poD 

H€<{rTHHbix Hacocoo M3 jieMiiepoD. 3a3op 3HaMixTenbuo cHM^aer KanecTBo nocneAyiomew onepauKM 
ynponHeHiwi HHyrpeHHefl nooepxHOCTw u^uiHMpa aaox wpOBarai cm . 

M3DCCTCH cnoco6 raroToaneiam jienHepoB, cor/iacHO KOTopoMy HapysHyio noBepxHOCTb Tpy6br m 
BHyTpCHHioio noecpxHOCTb o6ojiohkh H3roTaBJHTBaiOT KOHM^ecKnMM |2| Hc^ocTaTKOM BbmieormcaHHOPo 
cnoco6a fmnnercs* to, mto oh cnomnbiw b ocymecraneHWM. CnownocTb npe^craBJiHeT M3i^rroaneiiwe 
conpnraeMbix noBepXHOcreM n6o Tpe6yerc* crporo connacoBaTb o^iioociiocrrb kohmmcckom BtnyxpeHneii 
nosepxHocxM o6ojio^km c kohhmockow napyjKHoii noeepxHOCTbio Tpy6bi. 

TaKme M3BecreH cnoco6 h3potobjichmh jiefiHepoB, corviacHO KOTopoMy nocne c6opKM xpy6bi c o6otio^kom c 
neKOTopbiM 3a3opoM no conpHraeMbD>4 noBepxHocTCM. JieftHep noflBepraioT aBTo4>pcrHpoBaHiuo (cm. raw Me 
CTp.38) 131 T. e. nnacTHMecKOif fle<jK)pMauMH Tpy6bi c uejibio ycrpaHeiflin 3a3opa we>Kfly TpyooH m o6ojioukom, 
m oAKOBpeMemioro ynpo™eHMH Tpy6bi. 

Hq^ocTaTKOM H3BCCTHoro cnoco6a iraroToencroiH jrcfmcpoo HRjiHercn to, *rro rrpn CKpenncHHW neftHepoB 
nocpe^cTBOM nnacrwuccKow ^ecJ>opMauwii o^iiofi H3 ppraneVi JiertHepa (ooojiohkm hhh Tpy6bi), hc 
ywHTbiBaiOTCtt MexammecKMe CBOHcrsa Mera/moB. *rro He no3oanneT o6ecnewTb Ka^ecreeHHoro. 
6c33a3opHOPO CKpeoneHMH Tpy6bi c ooojiohkoh h, ksk cneACTBwe. npMBO^viT k Hii3ROMy KanecTBy M3AcraiH d 
HenoM. 

HanpHMep, rrpn rororoaneiiwM uynrvnyipOB uetymnhix mTaHPOBbix HacocoB H3 cKpenneHHbix jieitarepoB, r^e 
Tpy6a H3POTaHnwBaercH M3 BbicoKanentpoBaHHOM aooTwpycMoit cranvt. a ofxviouKa M3 HM3Koyrnepo^wcTOM 
cranw, H3-3a BbimeyK a3 a«H o ro HeAocraTKa b rrpoi;ecce anoTHpOBaHMH uwium^poB wo 3a3opa BbiAejifnorc* 
ra3bi. npei lHTCTByioinwe HopMajibHOMy nporeKaHMio npou;ecca a30TKpoBaMHH f b pe3y/ibTaT€ hcto pe3K0 
B03pacraeT Bpewn a30TnpoBaHM« m CKii>KaeT<in Kaqecrso aj30TwpoBaHM« noBepxHOcrn ummnnpa h Hacoca b 
qenoM. 

3a^aweM H3o6pereHM5i hhjwctch pa3pa6oTKa cnocooa M3roroBJieHMH /lennepoB, o6ecneMMBaK>mcrx) 
KawecTBCHHoe 6c33a3opHoe coepynieimz xpy6bi c ooojiotmou u noBbiineinte mcctkoctm zieiiHepa. 

VKaoaHHbiH TexHMMecKMM pe3yjibTaT flocrHraercfl tcm, wto lipw M3roToancHMM jieHHepa, BKraoMaiomero 
loroToaneHMc p^Byx ^craneH xpy6bi h o6otiomkm m c6opKM wx jjpyr c APY 1 ^ 1 ^ c 3a3opoM, corjiacno 
H3o6peTeHMK> EuiacTmiecKOMy ^e<J)opMMpoBaiaiK) nojjBepraiOT Aerajib. mroroaneHHyio U3 MeTa/uia c 
MeHbinMM npc^cjioM ynpyrocrH. 

Pe3yjibTaTOM pemeHHH nocraaneHHOM 3a^aun rhtihctcr to. mto npw bo3ACMctbmm Ha nprant>, 
M3roToancHHyio W3 Merajuia c MeHbnmM npepenoM ynpyrxxmi nepe3 nee Mbi B03/;eHCTByeM na ^erajib c 
6ojTbixniM npcAenoM ynpyrocTH. 

nocne chhtmh Harpy3KM b Aeranw c MeHbamM npeAenoM ynpyrocrH ocrawTCH ocTa-rb^Hbie ruiacTMMeciuie 
AecJjopManwii. a flerajib c oonbiUMM npeAeJioM yupyrocrw rrpuMer cbow nepBonauajibiibie pa3Mepw m 
6e33a3opHO npuruwer k conpHraeMOM noDepxHOcrw ynpyrow Aeranw. 

Ha <J)iir. I H3o6pa>tten cnoco6 coeAMiieimyi ziewnepa. b kotodom o6onouKa n3roTOBnena W3 Meraxuia c 
MeHbinMM npeAenoM yiipyrocTM, a Tpy6a M3POToanena M3 MeTaruia c 6ojibiuwM npeweJiOM ynpypocrw; na 
(Jjvm.2 cnoco6 coenMHeiaiH ziewwepa. b kotodom ooojioHKa H3roTonnena M3 Merajuia c 6onbCHMM npcA enoM 
ynpyrxxmi, a Tpy6a M3roToancHa M3 MCTajuia c weHbuiHM npeAe/ioM ynpyT-ocTM. HeiiHepa m 3P0TannM BajoT 
cneAywmwM o6pa30M. 

riepBOHauajibiio M3roTannMi^aiOT 060/ioMKy 1. Tlooie 3aMepa BiryrpeHHepo AnaMeTpa odojiomkm 1 
o6pa6arbiBaiOT no napy*uiow noix;pxHOCTii Tpy6y 2. o6ecncnMBan rapai rrwpoBaj u ibui 3a3op we»Ay 
conpRracMbiMn nooepxriocrnMH. llocne c6opKM ooojioukm 1 c Tpyooii 2 neraiep nocTynaeT iia onepaipw) 
cKpcnneHMB. CKpciuieiiwe ocyuiecTB/iHercH nocpcACTBOM Ae<})opMauMM oa"oh M3 coiipHraeMbix AeTaiieii 

060J104KH 1 WlH Tpy6bl 2. flc4>OpMaUMIO MO WHO irpOBOAMTb npil nOMOIH^ll nWCOKWX Aai^lCHHM mWAKOCTM, 

pa3oo, cnocn6oM kodkh, o6k htkm, A<>P H0Ba,DtR 11,111 /ipy 1 ^^ cnooodon. 

Ha <|>nr.l noKa3an oahji M3 B03M0*Jibix BapwaiiTOB CKpeiuiciai5i Jiciinepa. b kotodom o6o/iOHKa 1 



w3rx>roancHa MeTa/ma c mchmhhm npc^ejioM yupyrocrH, a Tpy6a 2 w3 Mcxaana c oojibumM npc^cnoM 
ynpyrocTM. B npMDe^CHHOM cnyMac an acTM hcck om Ac4>opMau^ii noABepraioT oCkxnonxy 1. l\ns\ 3topo na 
Mera/mopeKymeM o6opyAOoaHnu, uanpiiMep. ropw30HTa/ibHO-pacTowHOM eraHxe b DepivnojKHofi 6a6Ke 
w3Acjm«. no ocu cTaima ycTanannwuaioT o6Kanioit wicrpyMeirr c ^e^opMMpyJoiuwMii panwKaMii 3. B 
creoenb craHxa ycTaHannMBajoT onpaBxy 4, Ha KO'ropow nocpcflcrnoM inxiKjrra 5 aaKpcn/uuoT JicitHcp. 

flocjic HacTpowKM A«J>opMMpyioiHiix po/iMKOB 3 Ha pa3Mep MeHbnie HapyMHOPo puzMcrpa ooojioukw (pa3Mcp 
no fle^opwMpyiontwM pomfKaju onpe^enHercH 3KCiicpnMCHTa/i bHo, b 3aBHCHMocTM ot AwaMerpa jieiinepa, 
Tosnqtim>( ctchok o6ojiovikh 1 h xpy6bi 2 h MexainrcecKiix cbohctb ueranna) pacKaTHOMy HHcrpynenTy 
coo6majOT Bpaii;aTejibHoe ^BnweHwe V, a JiefiHepy iiocrynaTcnbHoc S, BbtnonHHioT ruracnfMccKyK) 
Ae<}>opMaizKJo o6oltiomkm 1 w ynpyryio Ae^pMaurao Tpy6bi 2. 

B cbh3h c paarowHbiMM MexamwecRMMH csoiicTBaMM MeTaruioo o6ojiohrm 1 u Tpy6bi 2 b o6onoMxe 
npoM3ofl^yr nnacTiiMecKne /^e^wpMaipoi, b pe3y/ibTaTc nero HapyjKHbrfi w BHyTpcHHUM ^waweTpw 
yMeHbcaaTcn, a b Tpy6e 2 rrporaoM/iyT ynpyrwe ^etJxjpMauvm, r^e nocnc chbtmh Harpy3RM napaMcrpbi 
Tpy6u BOOBpaT^rrcH b nepsouaMajibHoe nonoweinie, npw otom, npowsoMReT 6e33a3opnoc m k auccTBCHHoe 
CKperuieHMe Jiewnepa. 

Ha <J>wr. 2 H3o6pa>seH o^mh H3 B03wo«Hbix BapwaHroB cKpeaneHitn /leimepoB, n kotodom o6onoMKa 1 
irarxjToaneHa iT3 Mexajuia c 6oJibmiiM iipe^cJiOM yiipyrocrn. a Tpy6a 2 M3 Merajuia c mchlauhm npeRcnoM 
ynpyrocTM. 

HewHep ycTaHaaniiBaiOT Ha npoiWKHOH craHOK c ynopoM o npucnocoGjieKwe 6 oahmm W3 Top^ea. B 
oTBcpcTwe Tpy6w 2 BBo^n-r onpaBKy 7, Ha Bbixofl b Koxopyio BoopauvmaiOT a°P h 8. AopH no napywHOMy 
AwaMerpy Bbinarmen na paoMcp Combine paaMepa BHyrpcinicrx) fluaMcrpa rpy6bi 2. BoraiHHua iiaTHra Aopna 
8 b oToepcTHM Tpy6w 2. nan m b npeAbiAyEHew cjiynac. onpeAeJiHerc* SKcnepwMeHTaJibHO. npw bkjuohchiim 
onpaHKH 7 noAaioi S npon3BOAHT njiacrtraecKyio A^pMaujuo xpy6bi 2 m ynpyryio Ae<jK>pMamoo o6ono^Kii 1. 
npMBOAHnmx k 6e33a3opnoMy m k a*iccTBCHHOMy cKpenneHHK) 060/10*001 1 c Tpy6ott 2, Kan m b npeA bI AY I U eM 
c/ryMae. 



Claims [<I>opMyjia M3o6pcTXHH5i] 



Cnoco6 w3roToanacun jiewiicpoB. DK/iJOMajouiiiH TOroTounciiwe Tpy6bi m ofanomu*. c6opKy mx jjpyr c flpyroM 
nyTew ycraHOBKM rpy6bi u otfonouKy r. aanopoM w nocjie^yiomet: luiacru^ecKoe Ae^opMHpoBaHue oflHow md 
co6painn>ix fleTaneii, OTmraajotuwiiCH tcm. *ito Tpy6y h o6anoMKy ii3POTanJTHBaK)T to weTaruioB c paoHbai 
npc^ejiOM ynpyrocm, a luiacTMMecKow fle$opMaunn no^BcpraioT ^cranb. M3rcrroti;ieiiiiyio to MCTa/uia c 
MCHbOOfM npcACJioM ynpyrocnt. 



Drawlng(s) [McpTCJKHj: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure I and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 



A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Drawings: 



Fig. 1 
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Fig. 2 
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